Prosthetic valve endocarditis due to Listeria monocytogenes Report of two cases and reviews by Fernández Guerrero, Manuel L et al.
International Journal of Infectious Diseases 8 (2004) 97—102
Prosthetic valve endocarditis due to
Listeria monocytogenes
Report of two cases and reviews
Manuel L. Fernández Guerrero*, Pablo Rivas, Rosa Rábago,
Antonio Núñez, Miguel de Górgolas, Jorge Martinell
División of Infectious Diseases, Cardiology and Department of Cardiac Surgery, Fundación Jiménez D´ıaz,
Universidad Autónoma de Madrid, Spain
Received 27 May 2002 ; received in revised form 10 June 2003; accepted 20 June 2003




Summary Introduction: Endocarditis due to Listeria monocytogenes is a rare but
serious disease often leading to valve dysfunction and heart failure. Two cases of
listerial prosthetic valve endocarditis are reviewed along with 66 cases previously
reported.
Results: The mean age of patients with listerial endocarditis increased from 47.1
years in the decades from 1955—1984 to 65.5 years from 1985—2000. Chronic debil-
itating diseases, solid tumours and immunosuppression associated with organ trans-
plantation, hematologic neoplasia or AIDS were found in 41.1% of cases. Listerial
endocarditis was a vegetative and destructive process, with dehiscense of the pros-
thesis and occasionally, abscess formation, ﬁstulization and pericarditis. Treatment
with penicillin or ampicillin alone or combined with gentamicin was adequate therapy
in most cases. Vancomycin together with gentamicin may be a reasonable alternative
therapy.
Conclusions: Despite problems associated with microbial persistence and relapses
in other forms of human listeriosis, antimicrobial therapy alone may be a successful
treatment for listerial endocarditis, including cases occurring on prosthetic valves.
Valve replacement may be reserved for complicated cases with valve dehiscense,
cardiac failure or myocardial abscess. Overall mortality was 35.3%, although most
patients who died did so before 1985 and since then mortality has been signiﬁcantly
reduced to 12%.
© 2003 International Society for Infectious Diseases. Published by Elsevier Ltd. All
rights reserved.





Listeriamonocytogenes is an aerobic, Gram-positive
coccobacillus that produces severe sepsis, menin-
goencephalitis and a wide variety of focal infections
in infants and adults.1 Although still an uncommon
infection, in recent years listeria has emerged as
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an important foodborne pathogen causing sporadic
infections and outbreaks with high morbidity and
mortality.2 Listeria is frequently found in raw and
unprocessed food products such as meats, veg-
etables, dairy and delicatessen products to be
consumed without further heating. Outbreaks as-
sociated with contaminated rice salad, coleslaw,
soft cheese, hot dogs, shrimp, chocolate milk, and
corn salad have been reported.2
Endocarditis is a rare complication of bac-
teremia due to Listeria and in the most recent
series on listeriosis in adults, cases of endocarditis
were not found.3,4 However, infections occurring
both on natural and prosthetic valves have been
reported.5,6 Due to the scarcity of these reports,
the clinical manifestations, optimal treatment and
outcome of listerial endocarditis have not been
completely ascertained.
Two patients with prosthetic valve endocarditis
(PVE) due to L. monocytogenes are examined here,
with a review of the accompanying literature. This
will assess the most relevant features of the infec-
tion and prognosis.
Methods
A Medline search of cases of endocarditis caused
by L. monocytogenes was undertaken. The search
terms used were: listeria bacteremia, listeria en-
docarditis, and prosthetic valve endocarditis due
to listeria. Cases published in Spanish, French and
German were also included. Quantitative variable
analysis was performed with the Student t-test. The
study of qualitative variables was carried out with
the chi-square test with the Yates correction or the
Fischer exact test (two-tailed) when necessary.
Case reports
Case 1
A 77-year-old man was admitted with fever and car-
diac failure. Fifteen years before, his aortic valve
was replaced with a Hancock bioprosthesis due to
aortic stenosis of rheumatic origin. He did well and
remained asymptomatic.
Onemonth before admission, he developed short-
ness of breath, general malaise, weakness and some
time later he noticed fever. Antibiotics improved
his general condition but fever relapsed after dis-
continuation of treatment.
On admission he was febrile (38.9 ◦C), with ele-
vated jugular venous pressure. A diastolic murmur
was heard along the left sternal border. Respiratory
crackles, painful enlargement of the liver and peri-
pheral oedema were also noted. No peripheral
stigmata of endocarditis were seen. The leuko-
cyte count was 8.9 × 109/L; hemoglobin 9.7 g/dL
and platelets 88 × 109/L. Serum creatinine
was 2mg/dL; SGOT 75 IU/L; SGPT 89 IU/L; and
-glutamyltranspeptidase 146 IU/L. The X-ray ﬁlms
of the chest showed cardiomegaly, interstitial
inﬁltrates and bilateral pleural effusions. The
transesophageal echocardiogram showed vege-
tations on the porcine cusps and partial dehis-
cense of the aortic valve. Three blood cultures
yielded L. monocytogenes which was susceptible
to penicillins, vancomycin, aminoglycosides and
trimethoprim-sulfamethoxazole but resistant to
cephalosporins.
Because of the possibility of allergy to peni-
cillin, the patient was treated with vancomycin
750mg/iv/12 h plus gentamicin 60mg/iv/8 h. After
48 h of antimicrobial therapy he was taken to the
operating room. The aortic cusps were destroyed
by a vegetative process. In addition, vegetations
and necrotic tissue was observed in the suture line
of the valve, which was partially loosened. The
valve was replaced. L. monocytogenes was isolated
from valve tissue.
The postoperative period was complicated by
cardio-respiratory failure and Klebsiella oxytoca
bacteremia, but ﬁnally he did well and was dis-
charged after four weeks of combined antimicro-
bial therapy. Three years later, he was still doing
well.
Case 2
A 68-year-old man was admitted with cardiac
failure. He had a prosthetic mitral valve due to
rheumatic mitral stenosis. He also had a history of
obstructive uropathy and hypertension. He usually
lived in a rural environment and used to fertilize
his kitchen garden with hog manure.
A month before admission he noticed shortness
of breath, anorexia, weakness and loss of weight.
Some time later he developed fever and chills and
was brought to the emergency room.
On admission he was febrile (38 ◦C), tachycar-
diac and tachypneic. A systolic mitral murmur was
heard. In addition, hepatosplenomegaly and pe-
ripheral oedema were also noted. The leukocyte
count was 6.3×109/L; hemoglobin 8 g/dL; platelets
130× 109/L. The ECG showed atrial ﬁbrillation and
X-ray ﬁlms of the chest showed cardiomegaly and a
right pleural effusion. The transthoracic echocar-
diogram showed periprosthetic mitral regurgitation
but a transesophageal echocardiogram showed veg-
etations 11.2 × 4.3mm in diameter in addition to
severe periprosthetic regurgitation. Four blood cul-
tures yielded L. monocytogenes and therapy with
penicillin 4 million units/iv/4 h plus gentamicin
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60mg/iv/8 h was started. Two days later he was
taken to the operating room. The prosthesis was
partially detached and L. monocytogenes was iso-
lated from necrotic tissue of the mitral annulus. He
followed an uneventful course and was discharged
after four weeks of antimicrbobial therapy. One
year later he was doing well.
Discussion
Since the ﬁrst report by Hoeprich and Chernoff in
19557 and including our own cases, 68 patients with
endocarditis caused by L. monocytogenes have so
far been reported in the medical literature.5—63
From this review several conclusions can be drawn.
Firstly, it seems clear that, as is the case with
other forms of infective endocarditis, listerial en-
docarditis is a changing disease. The mean age
of the patients increased from 47.1 years in the
decades from 1955 to 1984 to 65.5 years from
1985 to 2000. Overall, 60% of the patients had an
underlying valve disorder; of these, 33.8% were
prosthetic valves. This increased over the years,
with listerial endocarditis occurring on a pros-
thetic valve in 18.4% in the period 1955—1984,
increasing to 53.3% in the period 1985—2000. Other
Table 1 Summary of most relevant clinical ﬁndings in patients with native and prosthetic valve endocarditis due
to Listeria monocytogenes.
Variable Native valve (45 patients) Prosthetic valve (23 patients)
Mean age (years) 50 65.3
Males (%) 58.3 80
Underlying non-cardiac conditions (N) 23 (51.1%) 7 (30.4%)
Underlying cardiac disorders (N) 24 (53.3%)* 23 (100%)
Site of valvular involvement (N)
Mitral 7 (15.6%) 12 (52.2%)
Aortic 12 (26.7%) 8 (34.8%)
Mitro-aortic 14 (31.1%) 3 (13.0%)
Tricuspid 2 (4.4%)
Tricuspid-aortic 1 (2.2%)
Not stated 9 (20.0%)
Overall mortality (N) 20 (44.4%) 5 (21.7%)
Treatment (N/total)a
Only medical 30/37 (81.1%) 11/22 (50.0%)
Mortality 12/30 (40.0%) 4/11 (36.4%)
Surgical 7/37 (18.9%) 11/22 (50.0%)
Mortality 3/7 (42.9%) 1/11 (9.1%)
From references.5—63
* 15 out of 45 (33.3%) patients with native valve endocarditis had a previously known underlying valve disorder.
a For a total of 59 patients for which treatment was clearly stated.
cardiac defects predisposing to listerial endocardi-
tis were rheumatic valve disease, hypertrophic
cardiomyopathy, mitral prolapse and ischemic
cardiomyopathy.10,24,29,35,44,48 A comparison of
the most relevant clinical ﬁndings and outcome
in patients with native valve and prosthetic valve
listerial endocarditis is shown in Table 1.
Most patients with listerial endocarditis did not
have a history of exposure to contaminated food
or materials. However, one of the patients in the
above study used to handle hog manure as a fertil-
izer. Since listeria has been isolated from the intes-
tine of various animals including pigs,64,65 there is
a possibility that this infection was contracted from
pig manure, directly or through contamination of
vegetables from his garden.
L. monocytogenes infections mainly occur in pa-
tients with chronic debilitating conditions such as
diabetes mellitus, cirrhosis of the liver, or alco-
holism and in those with disorders characterized
by dysfunction of the cell-mediated immunity.1—3
As expected, 41.1% of the patients in this review
had chronic underlying diseases such as diabetes
mellitus (5), alcoholism (4), or cirrhosis of the liver
(3). In addition, at least 11 patients (16.2%) were
severely immunocompromized by solid organ trans-
plantation, leukemia or lymphoma, corticosteroid
100 M.L. Ferna´ndez Guerrero et al.
therapy, haemodialysis or AIDS.11,19,20,33,48,52,53,62
Seven patients had solid cancer and four of them
had a colonic adenocarcinoma.46,54,59 Although an
association between listeriosis and gastrointestinal
cancer has not been previously formulated, this
possibility must be taken into account. Listeria has
been found in a wide variety of food products and
there is evidence that it may be a transient colo-
nizer of the human gastrointestinal tract.64,65 In-
fection does not occur unless host factors for inva-
sive diseases are present, or the amount delivered
to the intestinal tract is large enough to overwhelm
local gastrointestinal barriers. A carcinoma pro-
ducing a breach in the colonic mucosa could make
the invasion of the bloodstream by Listeria easier.
Listerial endocarditis most often occurred on ab-
normal native or prosthetic valves, mainly on the
aortic, mitral or both valves (Table 1). Involvement
of the tricuspid valve was rarely seen.20,57,60,62
The pathological ﬁndings were those of a vegeta-
tive and destructive process, with dehiscense of
the prosthesis and on occasion, myocardial abscess
formation, ﬁstulization and pericarditis.5,59 The
clinical course usually followed a subacute pat-
tern and was characterized by fever, constitutional
symptoms and cardiac manifestations.6,13,18,24—30
Prosthetic valve endocarditis due to L. monocy-
togenes is a particularly severe disease. In 23 cases
reported since 1975, valvular dysfunction and mur-
murs were noted in 16 (69.6%) and 15 (65.2%) devel-
oped cardiac failure.5,6,22,28,30,34,37,39,42,49—51,54—59,
61,63 On the other hand, meningitis, a common
manifestation of listeriosis, was rarely seen in pa-
tients with endocarditis.60
The optimal treatment of listerial endocarditis is
not entirely known. L. monocytogenes is suscepti-
ble to multiple antibiotics and resistant strains are
rarely found.66 However, the transfer of genetic
elements from enterococcus and streptococcus
to listeria determine resistance to macrolides/
lincosamide/streptogramin antibiotics and tetra-
cycline.56,66 In addition, strains resistant to
gentamicin, streptomycin and sulfamethoxa-
zole have beeen reported.67,68 Third generation
cephalosporins exhibit weak activity against listeria
due to a lack of afﬁnity for PBP-3, the major lethal
target for -lactam antibiotics in listeria.69,70 For-
tunately, L. monocytogenes is susceptible to peni-
cillin, vancomycin, trimethoprim-sulfamethozaxole
and some quinolones.66,70
Penicillin and ampicillin are the drugs most
frequently used in the treatment of listerial
endocarditis.5,63 However, these antibiotics are not
completely bactericidal against L. monocytogenes
and some strains exhibit tolerance to these drugs.70
In vitro, penicillin shows a slow bactericidal ef-
fect on listeria and although on average the MICs
are usually less than 1l/ml, the MBC commonly
exceeds ten or more times that amount.70—72 The
combination of penicillin with gentamicin shows a
synergistic activity in vitro and in vivo and for these
reasons has been considered the ﬁrst-choice ther-
apy of listeriosis in humans.70,71,73 However, in vivo
synergism has not been uniformly observed and
retrospective clinical studies have not consistently
shown better results for combined therapy of lis-
teriosis than simple penicillin monotherapy.3,4,70,74
In this review, 23 of 35 (65.7%) patients with liste-
rial endocarditis treated with the combination of
penicillin or ampicillin with aminoglycosides sur-
vived the infection in comparison with ten out of 14
(71.4%) treated with penicillin monotherapy. The
combination of vancomicin with gentamicin was
successfully used in four patients including one in
the above case studies.54,56,59
Twenty-four patients with listerial endocarditis
died (overall mortality 35.3%). However, most of
these patients died before 1985 and mortality in
the last decade has been reduced to 12%. This im-
provement in the prognosis of listerial endocarditis
may be due to an increased use of surgery or more
appropriate surgery.
Although many patients, including some with
prosthetic valve endocarditis, were cured with an-
tibiotic therapy alone,6,13,14,18,25,26,36,37 the com-
bined medical/surgical approach seemed to reduce
the mortality of patients with endocarditis due to
L. monocytogenes. Of the 59 patients in this re-
view where treatment was clearly stated, 41 were
treated with antibiotics alone and 18 received an-
tibiotics and a valve replacement. Sixteen (39.0%)
and four (22.2%) patients, respectively died. In
patients with prosthetic valve endocarditis, 63.6%
were cured with antibiotics alone and 90.9% were
cured with antibiotics plus valve replacement
(p = 0.12). It is noteworthy that three of the four
patients with native or prosthetic valve endocardi-
tis who died in the medical/surgical group were
treated before 1984.15,16,22
Besides the modality of treatment, the presence
of co-morbidities may greatly inﬂuence the out-
come of patients with listerial endocarditis. It is
remarkable that 15 out of 24 (62.5%) patients who
died had severe underlying diseases that may have
worsened the prognosis of the infection.
Conclusions
Endocarditis due to L. monocytogenes is an un-
common but serious disease often leading to valve
dysfunction and heart failure. Treatment with
Endocarditis due to Listeria monocytogenes 101
penicillin or ampicillin alone or combined with
gentamicin seems to be adequate therapy. In pa-
tients allergic to penicillins, vancomycin associated
with gentamicin may be a reasonable alternative
therapy. Despite problems associated with micro-
bial persistence and relapses in other forms of
human listeriosis, antimicrobial therapy alone may
be a successful treatment for listerial endocardi-
tis including cases occurring on prosthetic valves.
Valve replacement may be reserved for compli-
cated cases with valve dehiscense, cardiac failure
or myocardial abscess. Mortality has been signiﬁ-
cantly reduced in recent years.
Conﬂict of Interest: No conﬂicting interest de-
clared.
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